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Commissioner of Patents and Trademarks 
Washington, D.C. 20231 



Commissioner; 

I 7 John Giorgis, Jr., herewith affirm as follows. 

(AJ I was born on May 15, 1925; and I am a U.S. Citizen. 

(3) i presently live at 1047 Piermont Road, South Euclid, 
Ohio 44121. 

(C) In 1950 I received a B.E.E. Degree in Electrical 
Engineering from Catholic University of America, Washington, 
D.C. ;' 

In 1956 I received an MSG Degree in Electrical 
Engineering from Union College and University, Schenectady, 
N . Y . ; and 

In 1962 I received my Professional Engineering License 
from the State of New York. 

(P) I have practiced Electrical and Electronics Engineering 
since 1950, as follows. 

1. Between September 1950 and September 1951 I was on 
the General Electric Company (G.E.) engineering training program 
with assignments in magnetic amplifiers, jet engine 
instrumentation, and power transformers. 

2. Between September 1951 and October 1959 I was with 
G.E.'s Aeronautical and Ordnance Systems; Division where I was 
responsible for the hardware design of the magnetic amplifier 
reactor control system of the atomic submarine Sea Wolf. I also 
did transistor control and circuit design for military systems. 
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3. Between October 1959 and February 1968 I was an 
Applications Engineer with G.E.'s Semiconductor Products 
Department, specializing in semiconductor applications for the 
military and industrial markets. 

In addition, I designed a number of thick film and 
monolithic integrated circuits for these markets . I was co-author 
of the sixth and seventh editions of the G.E. Transistor Manual 
and of the Tunnel Diode Manual * 

4. Between February 1968 and October 1976 I was a 
Consulting Engineer at G.E.'s Heavy Military Electronic Systems 
Department, where I was responsible for the Independent Research 
and Development Microelectronics Programs. These programs 
included thick film material and process studies, the design 
and application of custom thick film and monolithic integrated 
circuits. 

5. Between October 1976 and April 1988 (when I retired) 
I was a Consulting Engineer and Technical Manager at G.E.'s 
Lighting Business Group- in Cleveland, Ohio, designing and 
evaluating electronic high frequency ballasts for fluorescent 
and metal halide lamps. 

I am the holder of three patents on inverter 
configurations for fluorescent lamps. ; 

In addition, I performed research and development 
on the high frequency starting and running requirements of 
fluorescent lamps . 

i 

( E ) In total, I have spent more than 1 ; 0 years in the design, 
development, construction, testing and evaluation of electronic 
power supplies in general and electronic inverter-type power 
supplies in particular, and I have accumulated substantial 
experience in the art of power supplies, particularly electronic 
inverter-type power supplies and electronic inverter- type 
ballasts for fluorescent lamps. 

Consequently, I believe I have at least ordinary skill 
in the art of electronic inverter -type power supplies, 
particularly as used in connection with lighting products and 
systems. 

(F) I have read, and I am familiar with the teachings of, 
each one of the prior art references identified on page 3 hereof. 

i 
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(G) I have been informed to the effect that: 

(1) the Commissioner rejected certain claims in an 
application for a patent for the reason that the Commissioner 
held the claimed invention to be obvious over prior art; 

(2) as evidence of obviousness, the Commissioner cited 
the following prior art reference, a copy of which has been 
received by me: 

U.S. Patent No. 4,207,498 to Spira et al.; 

(3) the Commissioner held that the teachings in the 
cited Spira patent, when modified and/or adapted on basis of 
prior known art, rendered the claimed invention obvious; 

(4) more particularly, the Commissioner held that by 
making on the basis of prior known art -- an obvious and 
desirable modification and/or application of the teachings of 
Spira, the claimed invention would result; 

(5) in other words, the Commissioner held that, in view 
of prior known art, the claimed invention merely constitutes 
an obvious modification and/or application of Spira's teachings. 

(H) I have not seen the application for patent identified 
in section (G) above, nor have I seen the claims thereof. More 
particularly, I have not received a description of the claimed 
invention . 



(I) I have been requested: 



(1) to carefully study and consider the cited reference 
in light of the situation described in section (G) above; 

(2) to identify each and every instance of what — in 
view of art known to me prior to February 1, 1990 — I see as 
a desirable obvious modification and/or application of Spira's 
teachings; 

I 

(3) to express in writing each one of those obvious 
desirable modifications and/or applications. 

I 

I 
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(J) I have performed the study and consideration requested 
of me in section (I) above, having spent therefor an amount of 
time that I judged to be reasonable; and I herewith set forth 
in writing each and every one of those desirable obvious 
modifications and/or applications, as follows: 

(1) Instead of the inverter circuit shown in figure 
3, use a half-bridge or full-bridge circuit where the energy 
for the negative half-cycle is respectively derived from the 
bridge capacitors or directly from the d.c. bus, 50 and 51, 
instead of from the output network components 54 and 55. 

(2) The turn-on and turn-off times of the inverter SCR's 
comprise 14-18% of the cycle time. Consequently the output 
voltage will change due to temperature and unit to unit 
variations. Instead, use high power fast switching bipolar power 
transistors or power FET's. 

(3) Transformer 75 in figure 4 is a voltage transformer 
since the primary winding is connected across lamp 70. Instead, 
make transformer 75 a current transformer with, three isolated 
windings for supplying electrode heating current. 

(4) Because of the high currents in windings 56 and 
58 of transformer 57 in Figure 3, transformer 57 must be designed 

i 

to minimize the leakage inductance between windings 56 and 58 
in order to minimize the variation of output voltage as a 
function of load (the number of ballasts and lamps). This can 

be mitigated by using multiple output windings if it is a 

i 

problem. 

(5) To maximize the system efficiency, the inductors 
55 and 76 and transformer 57 should be wound with Litz or 
multiple strand wire in order to minimize the a.c resistance 
losses due to the proximity effect. (This effect reduces the 
conductor cross -sect ion due to the current magnetic field and 
is not the well known skin effect.) 

(6) Capacitors 54, 72 and 73 should be made of low loss 

i 

dielectric material such as polypropelene or mica. 

(7) Experiments have shown that ■ the line power factor 
correction circuit in Figure 5 is sensitive to the amount of 
power being drawn from the d.c bus 50 and! 51. While an adequate 
power factor can be obtained at a given jload, as ballasts and 
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lamps are removed or added of if the lamps are dimmed, the line 
power factor will decrease. Other line power factor correction 
approaches would be the high frequency valley fill technique 
or an active power factor correction circuit. The line power 
factor correction of these circuits is much less sensitive to 
changes in the load than the circuit shown in the figures. 

(8) If the wire to wire to conduit capacitances are 
still too high using the thick insulation shown in Figure 2, 
use thin insulation on the conductors! and insulated discs 
appropriately spaced to separate the conductors from each other 
and the conduit. The capacitance will be reduced because the 
dielectric constant of air is one and that of most insulation 
materials is approximately three or above. 




6hn Giorgis, Jr 



STATE OF OHIO 



COUNTY OF 



Sworn to and subscribed before me this ^ day of 
Jh^*^*^ 1990. j 




Notary Public 
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